OBJECTIVE: Referring to the alexithymia construct and Bruch's clinical observations, this study investigated the ability to decode nonverbal signs of emotion in obese boys and girls, and their mothers. METHOD: A group of 10 boys and 11 girls with obesity and their mothers, and a control group were tested. Both mothers and children were asked to recognize a set of 32 brief film sequences interpreted by four actors expressing four emotions (anger, sadness, fear, happiness) with two intensity levels. Each sequence was presented first without sound, second without video, and finally with video and sound. RESULTS: As expected, boys and girls suffering from obesity and their mothers showed a reduced ability to decode visual and verbal signs of emotion compared to the control group. DISCUSSION: This result may be interpreted in accordance with the alexithymia construct, and suggests the importance of developing therapeutic strategies to face alexithymic characteristics in obese children and their mothers.
Introduction
Among the psychological factors that favour developmental obesity, Bruch 1 outlined the importance of the mother's behaviour characterized by a stereotyped use of food as a tool to handle any kind of distress in her baby. Following Bruch, 1 this type of behaviour is because of a difficulty in distinguishing between nonverbal emotional manifestations and the child's real need for food. As a consequence of the mother's inadequate feedback, the child may develop an incapacity to distinguish between the need to eat and other needs, and a reduced capacity to discriminate emotional feelings. Sifneos 2 introduced the term alexithymia to describe the lack of ability, which some psychosomatic patients show, in expressing and recognizing emotions. Some studies have found a relation between obesity and alexithymia in child and adult patients. [3] [4] [5] [6] Parker et al 7 connected a deficit in the recognition of facial emotion slides to alexithymic features.
Referring to these studies, Baldaro et al 8 found a reduced ability to recognize posed expressions of emotion in children suffering from a severe early-onset obesity and in their mothers. The present study was designed to further investigate this deficit by using videoclips as stimuli, which allows the evaluation of the ability to recognize nonverbal expressions of emotion in both the visual component and the voice expression component. In particular, the aims of this study are to: (1) 10 To ensure a full understanding of the experimental task, only children with a minimum score of IQX100 were chosen.
Participants were approached at the Pediatric Clinic I of the University of Bologna, where they went on the family paediatrician's recommendation for a specialist consultation and dietary advice. The mothers gave their informed consent and took part in the experiment.
The children's age and IQ as well as the age and school education of the mothers did not significantly differ between the obese and the comparison group. Nine children put on excess weight during their first year of life, while in the control group the weight excess appeared after the sixth year. In the obese group 10 mothers were obese, while in the comparison group only five mothers were slightly overweight.
Experimental stimuli
We used 32 short (7 s) films in which four professional actors (two males and two females) expressed four primary emotions (namely anger, sadness, fear, happiness) with two intensity levels: low and high (ie anger/rage, sadness/ desperation, fear/panic, happiness/exaltation), so that there were eight emotional expressions, each in four different sequences. Sequences were taken from a set of 280 videoclips made at the Max Planck Institut of Munich. 11 As in previous research, 12 the 32 sequences were selected for their enhanced natural expressivity. In the making of the film, actors were asked to express emotions with face, gestures, body movements and posture, and to pronounce two sentences with corresponding timbre, tone and rhythm. These sentences were formed by phonemes taken from various languages and combined to form non-sense words, with a phonetic structure similar to spoken language. Two video cameras were used to shoot both a close-up of the face and a whole-body shot.
The two recordings were then edited into a single clip, so that the viewer would see both the close-up of the face and the full-body shot, respectively on the left and right side of the screen.
Procedure
The emotional expression recognition task was conducted during an individual session with the mother-child couple at the laboratories at the Department of Psychology of Bologna.
The 32 film sequences were randomly presented under uniform light conditions on a monitor placed 1 m from the subject. Sequences were separated by a 10-s interval, in which a neutral background was shown. The clips were presented three times in three different ways of presentation (visual only, sound only, visual and sound together) for a total of 96 presentations. Each subject was asked to underline the recognized emotion on an answer sheet. Prior to the experimental session, all participants received complete task information and instructions about the meaning of the eight different emotional variations with examples for each possible situation. Tests began only when participants clearly showed a full understanding of the different definitions of the emotions. At the end of the experiment, the number of correct answers given by each subject to the emotional categories considered was calculated.
Experimental design and statistics A five-factor design with repeated measures on four factors was used. The between-subject factors were the ones belonging to either the obese or comparison group. The within-subject factors were the ones belonging to either the mother or child group, taking into account the three ways of presenting the stimulus (visual only, sound only, and both), the four emotional categories (anger, happiness, sadness and fear), and the different intensity of the emotional expression (low and high intensity).
A five-way multivariate analysis of variance (MANOVA) for repeated measures was used for the statistical analysis of the data. Table 1 shows the average number of correct recognitions in the obese and the comparison group of children and mothers in each one of the eight emotional expressions, taking into account the three different ways in which the stimulus was presented. Table 2 shows the main effects and two-way interactions of MANOVA. The analysis underlined a significant difference between the average scores obtained by the two groups in the global performance, showing a lower number of correct answers in the obese group (Figure 1) . No significant interactions were found involving the group variable.
Results
All the mothers, regardless of whether they belonged to the obese or control group, had a ( Discrimination of nonverbal emotions in obesity B Baldaro et al expression and the way in which the stimulus is presented), and with the exception of anger that was recognized better when it was heatedly expressed (interaction between intensity of the emotional expression and emotional categories). 
Discussion
The results indicate a significant difference in the number of errors made by the children suffering from serious obesity and their mothers compared to the control groups in the discrimination of nonverbal expression of emotions. As expected, children suffering from serious obesity, and their mothers showed a reduced ability to decode nonverbal expression of emotions.
This deficit is global, namely it is not related to the intensity of the expressions or the modality. These results are consistent with a previous study, 8 which found a reduced ability to recognize posed expressions of emotions in obese children and in their mothers; in addition, they indicate that the deficit involves both visual cues and nonverbal vocal cues. The intensity of the expression of the emotions and the facilitation of the task, because of the contemporary presence of the visual and vocal cues, did not affect the difference in performance between the obese and the comparison group.
This result may be interpreted in accordance with the alexithymia construct. Indeed, previous studies have shown an association between alexithymia and emotion recognition ability. Several authors observed that alexithymia was significantly associated with a decreased recognition accuracy of facial expression of emotion. 7, 13 More recently, Lane et al. 14 demonstrated that the association between alexithymia and emotion recognition is not because of the verbal nature of the task. In general, our data seem to be consistent with Bruch's clinical observations 1 and her emphasis on the difficulty the mother has, in the case of developmental obesity, in adequately recognizing and discriminating her child's emotional needs, as a consequence of this difficult relationship with his/her mother, the child is often unable to fully learn how to decode other people's emotions and how to express his/her own emotions. In addition, a positive significant correlation (r ¼ 0.40) was found between mothers and children. Given that the ability to decode expressions of emotion is because of both learned and innate factors, 15 it is possible to hypothesize that the positive correlation is because of a refining of the ability to decode within a relationship with a mother able to present herself as a model and to mirror the child's emotions. It is important to mention several limitations of the present study. The first limitation is the correlational approach we use to investigate the role of emotional impairment in obesity. Second, a reduced ability to decode emotions is not unique to obesity but, similarly to alexithymia, 16 is present in other clinical disorders such as depression, 17 anxiety, 18 and personality disorders. 19 Finally,
given the difficulties in operationalizing the alexithymia Figure 1 Discrimination of nonverbal emotions in obesity B Baldaro et al construct by means of self-report measures, we are investigating only one aspect, namely the deficit in emotion recognition. Further studies should assess if the deficit to decode is associated with a reduced ability to express emotions as would be predicted by the alexithymia construct. As well as being of great theoretical interest, the development of this area of research could be of great assistance in setting up therapeutic projects that increase the ability to discriminate and vocalize emotions, hence reducing the tendency to offload emotional stress through hyperphagic behaviour.
